SUMMARY.-The results are presented of the examination of 28 neoplasms from the nervous system for an organ-specific antigenic material demonstrated in glial cells and myelin, using gel diffusion, immunocytotoxicit-y and immunofluorescence techniques.
.
The antiserum which was prepared for the study was capable of demonstrating the presence of this specific material in tissues, using the following immunological techniques:
1. Double diffusion in agar gel; 2. Cytotoxic effect of antiserum on living tissue; 3. Locahzation of antigen using fluorescent antiglobuhn. The present paper reports a complementary aspect of the study: the distribution of the immunologically specific material in various neoplasms of neural origin.
MATERIAL AND METHODS
A detailed description of the material and methods used has been reported in the publication dealing with the findings in normal brain tissue (Wickremesinghe and Yates, 1971 (1948, 1964) (Kaplan, 1958) . Such absorption also removed unreacted fluorescent material (Nairn, 1964 (Morgan, Merton and Parker, 1950) , and cut into fragments 2 mm. or less in diameter. A small drop of chicken plasma and thrombin was mixed on the coverslip, and spread over it. The three fragments were then evenly spaced on the coverslip, before the plasma could clot. The coverslip was introduced into the rectangular well of a Leighton tube (Leighton, 1954) (Fig. 4) .
In Table 11 using the techniques we adopted, staining of perikarya in tissue sections by absorbed antiserum, signified immuno-specificity ( Fig. 6 and 7) . We are less certain of the significance of the staining of cells in explant tissue culture, but there has been a general concurrence of results. Fig. 8, 9 , 10 and 11 are illustrative of the observations made on localization of the specific antigenic material in neoplastic cells.
The sites of fluorescein labelling of neoplastic cells in explant culture varied. In some, there was staining of cell processes or cell membranes, but not perikarya. In others, only the perikarya were stained. Yet others showed irregular sta'in'mg. Uniform and intense staining of perikarya and processes was observed in the oligodendrogliomas (cf. Fig. 9, 1 0 and II) . Table II shows the results of these immunofluoreseence studies on neoplastic tissue (17 neoplasms of neural origin, 4 meningiomas and 2 metastatic neoplasms of the nervous system).
DlSCUSSION
The loss of organ specific antigens has been reported in experimental rat-liver neoplasms (Weiler, 1959; Nairn, Richmond, McEntegart and Fothergill, 1960; Hiramoto, Bernecky, Jurandowski and Pressman, 1961) ; iD stilboestrol-induced renal carcinoma in the hamster (Weiler, 1956; Nairn et al., 1960) ; in naturally occurring malignant human skin neoplasms (Nairn et al., 1960) ; in human testicular neoplasms (Hiramoto, Jurand, Bernecky and Pressman, 1962) , and malignant gastro-intestinal neoplasms (Nairn, Fothergill, McEntegart and Richmond, 1962) ; and in a variety of non-neural neoplasms by Tee, Wang and Watkins (1964) . On the other hand the specific antigen was found in benign intestinal polyps (Nairn et al., 1962) .
A correlation of the results obtained by three methods for detecting organspecific antigenic material in tumours of the nervous system adopted in the present study, is given in Table 11 .
The tissue specific antigenic material identified in astrocytes and oligodendrocytes of normal tissue was detected in the cells of 7 gliomas of astrocytic and oligodendrocytic histogenesis. Four of these were histologuically benign (Kernohan Grade 1) neoplasia, and 3 were Grade 2 neoplasia. A polar spongioblastoma of the type defined by Russell and Rubinstein (1963) and a single glioblastoma (Grade 3) also had the specific material in scattered groups of cells. Of two benign ependymomas, one showed the presence of glia-specific antigen and one did not. The former was of the gliovascular type, and the latter of the epithelial type.
The glia-specific antigen was not demonstrable in an anaplastic astrocytoma and 4 glioblastomas (Grade 4), and a medulloblastoma. Nor was the material detected in a neuroblastoma and II neoplasia not of glial origin, which included meningiomas, schwannomas, neurofibromas and secondary carcinomas.
Considering the results as a whole, we conclude that the glia-specific antigei-lic material is present in the benign and less anaplastic neoplastic cells of glial histogenesis; that it is absent from the highly anaplastic glial cells; and that there are qualitative and quantitative differences between normal and neoplastic cells in the distribution of the specific antigen in cell membranes.
Significance of the loss of organ specific antigensfrom neoplastic cells Hughes, Louis, Dineen and Spector (I 957) and King, Hughes and Louis (1958) We have confirmed the presence of an immunologically specific material in normal glial cells (Wickremesinghe and Yates, 1971) and the histologically benign gliomas using three immunological techniques namely gel diffusion, immunocytotoxicity, and immunofluorescence.
It cannot be denied that the non-reactivity of malignant tissue exposed to antiserum may be due to alteration in cell constituents which interfere with the normal combination of antibody with the specific antigenic sites, rather than a loss of a specific antigenic material. Furth (1959) points out that what is behind an antigenic deletion is not necessarily a lack of substance, but a change in a macromolecule.
Alterations in proteins which affect their ability to bind dyes have been demonstrated in a variety of neoplasms by Sorof and Cohen (1951) Bullough (1964) and Bullough and Rytoma (1965) in several tissues (and perhaps present universally) being a complex protein, would be antigenic, and should therefore be a constituent of antigenic tissue specific material demonstrated immunologically. It can therefore be anticipated that loss of chalone activity would be another accompaniment of the loss of tissue specific antigen. Vogt (1958) has shown that tissue specific antigen is located in the membranes of endoplasmic reticulum, cell organelles and cell surfaces. Our observations corroborate its localization in cell membranes. Since cell membranes such as endoplasmic reticulum are the site of fundamental metabolic activities which characterize a living cell, it is not surprising that there is an association between tissue specific antigen and cell form and function. Green (1958a Green ( , 1958b Green ( , 1959 has suggested that an immunological reaction induced by a combination of carcinogen with tissue specific antigen leads to loss of tissue specific antigen from some cells, as an adaptive change, and that these cells, not being subject to growth control mechanisms because of the loss of antigen, give rise to neoplasia.
The term " tissue specific antigen " in this context can be a source of confusion.
An antigen is a substance capable of forming an antibody, so that a tissue specific antigen merely signifies the presence of some substance which is peculiar to that tissue, and which can provoke the formation of antibody. So the loss of growth control which is attributed to loss of antigen is really not due to loss of antigenicity per se, but to a loss of some material which has the property of growth control. The fact that this material is antigenic permits the demonstration of its presence or absence by immunological methods. Gorer (1961) has commented that the demonstration of the loss of a hypothetical growth controlling material immunologically, would not justify the elaboration of an immunological theory of carcinogenesis-any more than an electrophoretic theory of carcinogenesis could be justified if the loss is demonstrated electrophoretically. Green has however proposed that an auto-immune reaction may be responsible for the loss of the hypothetical growth controlling substance. Bullough and Lauxence (1964) and Bullough (I 964) have demonstrated a property of tissue specific material that could be involved in growth control, namely the ability to inhibit mitosis. But it must be emphasized that growth control encompasses not only the control of size and mitotic rate of cells, but also their differentiation, organization and morphogenesis.
In conclusion, it can be said that, since antigen-antibody reactions are due to structural reciprocity at macro-molecular level, it is a structural alteration of macro-molecules, that is, anaplasia at macro-molecular level, which is recognized as "loss of tissue specific antigen ". The significance of this alteration could be assessed if observations on cellular behaviour were carefully correlated with the immunological investigations.
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